A night to remember

In this article written for CERN Courier in 1969, Hildred Blewett gives a personal account
of the events leading to the start-up of CERN’s Proton Synchrotron on 24 November 1959,
on the very evening before was she was scheduled to return to the US.

Remember the night of
24 November 19597 Of course
| do. | was sitting in the canteen
eating supper with John Adams,
aswe had done many times that
fall. There was not a wide choice
of food in those days — spa-
ghetti or ravioli or, occasionally,
fried eggs — but our thoughts
were not on the meal. We had
hardly spoken, our spirits were
low, then John lit his pipe and
said, “Well, now that we've fin-
ished eating, we might as well

in September, a great deal
of final testing had not been
completed and installation and
cabling was going on in the ring
and the Main Control Room.
Consequently, for the first few
weeks, beam tests could be
scheduled only for Tuesdays
and Thursdays from six to ten
in the evening; during the final
weeks of my stay there was also
some time on Friday evenings.
During these sessions, our
spirits ranged from high to low

walk over and see if anything is
happening.” As we went in the
direction of the PS buildings, |
asked him, “Shall we go to the
Main Control Room or over to
the Central Building? Chris Schmelzer said that Wolfgang Schnell
has that radial phase-control thing working.” John pulled on his pipe,
“Probably doesn’t matter, it may not do much good.” Our hopes had
been dashed fairly often. Then, after a few more steps, he added,
“Let’s go to the Central Building and see what they’re up to.” It was
about quarterto seven.

Trudging along, | thought back over the past weeks, back to
16 September when, during the Accelerator Conference at CERN,
Adams had made the electrifying announcement that protons
injected into the PS had gone one turn round the magnet ring.
Since thattime, attempts to put the PS into operation had brought
a few triumphant moments but most of the time we had been
discouraged, puzzled by the beam’s behaviour, frustrated by
faulty equipment or, after quick trials of this remedy or that, in
despair over the lack of success. The protons just didn’t want to
be accelerated.

I'had to go back soon to help on the AGS. Pressure for high-energy
protons in the United States was mounting even higher with the
imminent production of European ones, so | had already booked
passage to sail home. For some time | had been saying to everyone
that we must get the protons through “transition” before | left. Now
it was 24 November, | must leave Geneva the following day, but the
prospects were bleak. Would this beam-night be any different?

Although the PS had been ready to accept protons from the linac
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around an oscilloscope. Left to right: John Adams (with pipe clutched in
his left hand), Hans Geibel, Hildred Blewett, Lloyd Smith, Chris
Schmelzer, Wolfgang Schnell and Pierre Germain. (Courtesy B Sagnell.)

as the beam behaved some-
what as expected or baffled us
completely.

Early in October, the pro-
grammed part of the r.f. sys-
tem was ready for trial. Schmelzer and Hans Geibel were in the
Central Building and Pierre Germain was peering at scopes in the
Main Control Room. Linac said beam was ready and inflector work-
ing. Hine was in the MCR, looking at the injected beam, adjusting
quadrupoles, changing inflector voltage, rushing from one scope
to another. The beam isn’t spiralling properly... wait... all right, go
ahead r.f.... Central Building says it's on, programme on. Yes, beam
is being captured... it's accelerated... but lost after a few millisec-
onds. Changes in the r.f. programming... is the beam better... yes,
now it goes for 10 milliseconds... no, it’s 15... now it's gone again.
But we went home satisfied —some beam had been captured, there
had been some acceleration.

More evenings with trials of the r.f. programme followed. The
r.f. system had been designed to run with a frequency programme
to a few GeV, then to switch over to an automatic system with a
phase-lock and with errors in the beam’s radial position fed back to
the r.f. amplitude for correction. When this automatic system was
ready, it was tried with switching-in much earlier than planned and
this did succeed in accelerating the beam somewhat longer. But
then it was lost, usually in a series of steps and all gone after a few
tens of milliseconds. | don’t remember if we reached 2 or 3 GeV on
an occasional pulse, but certainly no more. The behaviour of the
beam remained erratic and unstable. What was wrong?

Measurements of the beam’s position on the radial pickup >
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electrodes were hastily plotted by Adams to show that the closed
orbit was off in some places, but only by a few centimetres, surely
not enough to prevent some beam from going to transition. The
rate of rise of the magnetic field was varied to look for eddy-current
troubles. Colin Ramm and the Magnet Group rushed round the ring
in the daytime, searching for stray fields or remanence effects. Jean
Gervaise scanned the survey data for possible errors in magnet
positions while Jack Freeman hunted for signs of beam disappear-
ances with radiation monitors. More trials of the r.f., with and without
phase-lock, more diagnostic equipment hurriedly inserted, more
measurements. But the protons made no progress.

A broad green trace

During those Tuesday and Thursday evenings in October and early
November, many of the PS builders gathered round the tables in the
centre of the Main Control Room. At one stage, to save (or prevent?)
people from going home to eat and being late for the scheduled
6 p.m. start-up, Hine arranged cold meats, cheese and bread to be
sent to the MCR. As | recall this was not a rousing success. There
were periods of frantic activity. But there were also long periods of
waiting. We sat at the tables and waited and waited. One night, just
as beam came on, all of the lights went out — trouble at the CERN
main power house — and we groped our way outin darkness, Adams
striking matches all the way.

I had a desk in Mervyn Hine’s office where, in the mornings,
particularly after beam-nights, one after another would come in —
Johnsen, Hereward, Schoch, Schmelzer, sometimes Adams, many
others — and the talk would start. Are the closed-orbit deviations
causing serious trouble? Is the linac emittance all right? What about
the missing bunches, caused by the poor performance of the inflec-
tor? Every Monday morning, in the PS Conference Room, there was
a meeting of the “Running-in Committee”, starting at 9 a.m. sharp
and lasting until well after 1 p.m., or even 2 p.m. Discussions and
arguments —on and on.

Occasionally, on a Sunday, | would go along the lake to visit my
good friends, Kjell and Aase Johnsen, and we would recall the days
in 1953 when the first designs for the PS were being worked out by
groups in various places (Harwell, Paris, Heidelberg, Bergen etc.)
all under the leadership of Odd Dahl in Bergen. John Blewett and
| had spent some months in Bergen in the summer of 1953 and,
during that time, Johnsen had been working on the behaviour of the
beam at transition energy (where there is no phase stability). His
calculations had given us the first confidence that beam could be
accelerated through this dangerous region.

Many of these things were in my thoughts as Adams and |
approached the Central Building. | was depressed about having
to leave the next day, with the protons still balking. | had wanted
so much to see this machine operate successfully before | left. All
through the years, | had been so involved with CERN and its PS
that I had felt a glow of pride with each milestone passed during
construction. More than ever, over these past weeks, | had felt that
it was partly my machine too. John interrupted my thoughts with,
“Well, Hildred, we haven’t done much during your stay. It's hardly
been worthwhile, you haven’t learnt...”. | broke in, “Wolfgang thinks
this radial phase-control will really work, he’s very optimistic, and
maybe...”. But | knew that no-one else had great hopes for any
improvement. Even Schmelzer had thought it was hardly worth the
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Oscilloscope traces indicating that the PS had accelerated protons to an
energy of 25 GeV. The top trace corresponds to beam circulating without
energy loss, the middle trace shows the magnet voltage, and the bottom
trace gives a signal at the end of the acceleration cycle, when beam is lost.

effort, but Schnell had gone ahead over the last couple of weeks
wiring it up for a quick test. Just a few days before, | had been down
in the basement lab, listening to his enthusiasm. The idea was to
use the radial-position signal from the beam to control the r.f. phase
instead of the amplitude. With this system, the sign of the phase had
to be reversed at transition and, in his haste, Schnell had built this
partinto a Nescafe tin, the only thing of the right size.

Adams opened the doorto the Central Building. Fora moment the
lights blinded us, then we saw Schmelzer, Geibel and Rosset — they
were smiling. Schnell walked towards us and, without a word, pulled
us over to the scope. We looked... there was a broad green trace...
What'’s the timing... why, why the beam is out to transition energy? |
said it outloud — “TRANSITION!”

Just then a voice came from the Main Control Room. It was Hine,
sounding a bit sharp (he was running himself ragged, as usual, and
more frustrated than anyone), “Have you people some programme
for tonight, what are you planning to do? | want to...”. Schnell inter-
rupted, “Have you looked atthe beam? Go and look at the scope.” A
longsilence... then, very quietly, Hereward’s voice, “Are you going to
try to go through transition tonight?” But Schnell was already behind
the racks with his Nescafe tin, Geibel was out in front checking that
the wires went to the right places, not the usual wrong ones. Quickly,
quickly, it was ready. But the timing had to be set right. Set it at the
calculated value... look at the scope... yes, there’s a little beam
through... turn the timing knob (Schnell says that | yelled this at him,
I don’tremember)... timing changed, little by little ... the green band
gets longer... no losses. Is it... look again... we're through... YES,
WE'RE THROUGH TRANSITION!

How far? What'’s the energy? Something below 10 GeV because
the magnet cycle is set for lower fields and a one-second repeti-
tion rate for testing. Hurried call to Georgijevic in the Power House.
Change the magnet cycle to full field. Beam off while we wait. The
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The PS log book, 24 November 1959. At 7.35 p.m., it reads “22 GeV
Historic Moment”. By 8 p.m. the entries had become rather incoherent.

long minutes drag by. Will the beam come on again? This is just the
time for that dratted inflector to go off again, or the high-voltage set
to arc over. Hurry up, Power House!

I remember Schnell murmuring, “I promised you we’d get through
transition.” But we were all rather awed by it. No one spoke —
Schmelzer lit a cigar, Adams relit his pipe, we waited.

Finally, the call came through — magnet on again, pulsing to top
field. Call the linac for beam. Beam on, it’s injected, inflector hold-
ing, beam spiralling, r.f. on, all set as before, with the blessed phase-
control and the Nescafe tin. Change timing on the scopes, watch
them and hold your breath. One second (time for acceleration) is a
longtime. The green band of beam starts across the scope... stead-
ily, no losses... to transition... through it... on, on how far will it go...
on, on IT'S ALLTHE WAY! Can it be? There it goes again, all the way
as before... and again... and again. Beautiful, smooth, constant, no-
loss green band... Look again at the timing... all the way... it must be
25 GeV! I'm told that | screamed, the first sound, but all | remember
is laughing and crying and everyone there shouting at once, pump-
ing each other’s hands, clapping each other on the back while | was
hugging them all. And the beam went on, pulse after pulse.

Did someone change the timing?

Slowly, we came back to Earth. John Adams was first. Looking
very calm, he went to the phone to ring up the director-general,
CJ Bakker, to tell him the news but Bakker didn’t seem to grasp
it right away. (Could it be that John was just a little incoherent?)
Schmelzer was beaming, for once even his cigar forgotten, cold on
the ashtray. Schnell looked supremely happy, he was the hero of the
hour. Gradually, | collected my wits enough to write out a telegram
to Brookhaven that Geibel dashed offto send immediately. We went
overto the Main Control Room and found Hine calling round to locate
some sort of counter for checking the energy. Johnsen was saying,
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heatedly, “Did someone change the timing on this scope? | just
turned away from it fora moment and here is the beam going out...”
How could it be 25 GeV without poleface windings on? But all of the
scopes showed the same smooth, green trace, one-second long — it
really was 25 GeV. Even more unbelievable, the signal on the pickup
electrodes gave an intensity of about 10 protons a pulse. No, that
can’t possibly be right, we're lucky if it’s 10°. Check and recheck...
look at the calibrations... yes, that number is right, 10%°.

The rest of that evening has been described many times. People
came floodingin, | don’t know who told them the news. Polaroid pic-
tures of the scope traces were passed around for signatures on the
back, cherished souvenirs. Bottles appeared, by magic, including
the famous bottle of vodka given to Adams by Nikitin (p25). Bakker
arrived with a bottle of gin under his arm. Bernardini bounded in,
hugged Adams and Hine, launched into a description of what he
wanted to do as a first experiment, then lapsed into pure Italian.
Miss Steel and the secretaries were there, smiling happily — they
had had to put up with ourcomplaints and bad humours. | remember
Colin Ramm muttering, "Where do we go from here? What about two
or three hundred GeV?” (He was ahead of the times.) | left shortly
before midnight to pack my suitcases.

Early next morning (at 2 a.m. New York time) | had a phone call
from John Blewett offering congratulations from Brookhaven and
asking questions. My telegram had come as a bombshell and the
word had spread rapidly across the United States. What had brought
success? | told him about the phase-control system and, since it
was similar to the one being built for the AGS, it was a relief to know
that this was just what the protons liked.

Then out to the Lab for final goodbyes, over to the auditorium

to hear Adams tell the story to all of CERN, my PS friends grinning
proudly but no one happierthan I.
o Hildred Blewett (1911-2004) joined Brookhaven National Labo-
ratory atits startin 1947 and in the early 1950s became one of the
team who collaborated on the design of CERN’s first high-energy
accelerator, the Proton Synchrotron (PS), while also working on the
similar machine proposed for Brookhaven, the Alternating Gradi-
ent Synchrotron (AGS). In the summer of 1959 she was invited to
CERN to observe the commissioning and start-up of the PS, several
months before the AGS would be ready.

Résumé
Ce soir-la ... le 24 novembre 1959

Hildred Blewett (1911-2004) a commencé a travailler au
Laboratoire national de Brookhaven en 1947. Au début des
années 50, elle a fait partie de I'équipe qui a participé a la
conception du premier accélérateur de haute énergie du CERN, le
synchrotron a protons (PS). Elle a aussi travaillé sur une machine
similaire pour Brookhaven, le synchrotron a gradients alternés
(AGS). A I'été 1959, elle a été invitée au CERN pour observer la
mise en service et le démarrage du PS, quelques mois avant
I'achévement de I'AGS. Dans cet article, publié pour la premiere
fois dans le Courrier CERN en 1969, elle rappelle le démarrage du
PS, le soir méme ol elle devait repartir pour les Etats-Unis.

Hildred Blewett, extracted from CERN Courier November 1969,
pp331-336.
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